Hautanen and colleagues 1 claim that dyslipidemic middle-aged men from the Helsinki Heart Study with the aldosterone synthase (CYP11B2, -344T/C) CC genotype who smoked were Ϸ5 times more likely to suffer a nonfatal myocardial infarction than nonsmokers of the same genotype during a follow-up period of 8.5 years. I think that this finding is likely to be spurious and result from artefactual control matching. The cases included 75% of patients who had a nonfatal myocardial infarction; those who suffered cardiac death comprised one-fifth of the total cardiac event population and were excluded from analyses. This selection bias might have accounted for the relatively low frequency of the T allele in this study (0.48) compared with other reports (0.54 to 0.60). 2,3 Whether subjects with the T allele were more likely to suffer cardiac death could not be known. Importantly, there were more smokers across the genotype sequence of TTϾCTϾCC in the controls and less smokers in the same direction for cases. Thus, the differences in smoking frequencies between cases and controls across the sequence resulted in 0.01%, 67.13%, and 125.80% more smokers within the case cohorts, respectively. Unsurprisingly, the TT genotype was found not to relate to smoking for nonfatal myocardial infarction because there was an equal number of smokers in cases and controls compared with other genotypes.
Response
Lim is concerned that our study 1 is biased because it did not include subjects who suffered fatal myocardial infarction (MI). This limitation was imposed by the fact that blood samples for DNA were collected at the end of a follow-up period. However, this problem applied only to genotyping; for all other putative risk factors (ie, HDL cholesterol, systolic blood pressure, and smoking), we had baseline measurements and could compare odds ratios obtained through different study designs. For example, the MI risk from smoking could be compared using the following: (1) cohort analysis including all 241 MIs; (2) cohort analysis among survivors, including those with 141 nonfatal MIs; and (3) case-control analysis of the 141 nonfatal MIs (ie, the same design as in our article). The odds ratios with 95% confidence intervals were almost identical for each of these 3 analyses. The first provided an odds ratio of 2.56 and a 95% confidence interval of 1.96 to 3.33; the second resulted in 2.48 (1.76 to 3.49) and the third in 2.50 (1.62 to 3.37). These findings argue strongly against any selection bias in our case-control design.
Lim is also concerned about the low frequency of the T allele among cases in our study population. However, in a cumulativeincidence case-control study, neither cases nor controls represent the general population. If increased MI risk is associated with the C allele, then the frequency of that allele should be increased among cases, and the frequency of the T allele will, accordingly, decrease. Because the controls were selected from a population devoid of cases during follow-up, they should have the opposite trend in allele frequencies. Similarly, there should be more smokers among cases than among controls and, if smoking and genotype interact as risk factors for MI, there should be a higher percentage of smokers among cases with the genotype CC but a lower percentage among controls. The findings in Table 1 from our article 1 are completely consistent with the hypothesis of such an interaction. When analyzed in the context of conditional logistic regression analysis by considering differences of the log likelihood statistic, 2 the P value for interaction was close to significant (Pϭ0.064), despite the fact that this test for interaction has low power.
Lim's method of testing for interaction is not valid in a case-control study because essential information on interactions will be lost by pooling cases and controls. No post hoc test can reproduce the information inherent in the subjects with fatal MI who were missing from this study, but we think that our conclusions concerning smoking, genotype, and nonfatal MI in this population are well founded.
